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CLAIMS 



[Claim(s)] 

[Claim 1] The freezer which is the cooling system which controls cooling temperature as the object for 
cooling concerned is considered as supercooling by cooling the object for cooling, and contains the object for 
cooling, It has the control unit which controls the temperature in this freezer. To a control unit The 
temperature of the cooling object before cooling, A means to input the ejection time amount of a cooling 
object is connected, and a means to set the control pattern which controls whenever [ warehouse internal 
temperature ] to supercool the object for cooling by ejection time amount to the control unit concerned is 
established. The cooling system for supercooling characterized by constituting so that the object for cooling 
may be supercooled by ejection time amount by controlling whenever [ warehouse internal temperature ] 
along with the control pattern concerned. 

[Claim 2] It is the cooling system for supercooling according to claim 1 which the sway sensor which detects 
the oscillation added to a freezer is formed in a freezer, and the sway sensor concerned is connected to a 
control unit, and is characterized by forming a means to detect the existence of solidification for [ in a 
freezer ] cooling from the temperature for [ in a freezer ] cooling, and the reinforcement of an oscillation in 
the control unit. 

[Claim 3] The cooling system for supercooling according to claim 2 characterized by forming the alarm means 
in said control unit. 

[Claim 4] The cooling system for supercooling according to claim 1 characterized by arranging the storage 
means which memorized the plurality of a temperature control pattern which performs temperature control in 
a freezer to said control unit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to suitable equipment to start the equipment which supercools a 

predetermined liquid, especially supercool alcoholic beverages, such as sake. 

[0002] 

[Description of the Prior Art] For example, sake is cooled and, generally things are performed to the visitor as 
the so-called cold sake at ******. Usually, from putting into a refrigerator predetermined time, these cold 
sake is only what is cooled to predetermined temperature, and does not specially have technical difficulty. 
[0003] 

[Problem(s) to be Solved by the Invention] As above-mentioned, cold sake is not specially accompanied by 
technical difficulty, either, generally is not offered in the domestic restaurant, and a restaurant is not specially 
characterized like other drinks, such as Biel. In view of this point, the designer etc. examined by considering 
making this sake supercooling and providing for a visitor. Since temperature is lower than conventional cold 
sake also with fresh and appearance since the sake of a liquid changes to the ice which is solid phase in an 
instant in case it flows into drink containers, such as a glass, and the sake of a supercooling condition is 
frozen in the shape of sherbet, it has a feel completely different from cold sake, and it has checked high 
salability. 

[0004] However, it is difficult to perform various kinds of control adjustments [, such as clearance of 
disturbance, ], such as oscillations including temperature management, for changing sake etc. into a 
supercooling condition, and for productivity to provide a visitor with the specified quantity stably low at 
predetermined time. 
[0005] 

[Means for Solving the Problem] This invention removes the above trouble and relates to the configuration of 
the cooling system which constituted the drink of supercooling so that it could provide certainly and stably, 
without needing special skill and caution. That is, it is the cooling system for supercooling which has the 
freezer which carries out receipt cooling of the cooling objects, such as sake, the control section which 
controls temperature management of this freezer etc., and the setting-out section which sets up fetch time 
amount of a cooling object etc., and carries out cooling management of the cooling object automatically. 
[0006] 

[Explanation of the technical matter which makes the foundation of invention] Supercooling which is the 
technical matter which makes the foundation of this invention before explaining the gestalt and example of 
operation of this invention first is explained. 

[0007] For example, water starts change, i.e., phase transition, from the liquid phase to the solid phase of ice 
by 0 times Centigrade. However, even if it becomes the temperature which should cause phase transition 
essentially, phase transition may not happen, but the phenomenon of holding the original phase, i.e., the 
condition of a liquid, may arise. This phenomenon is called supercooling. Supercooling is realizable by cooling 
slowly, holding the liquid phase. It is 1atm if water is taken for an example. The liquid phase can be held to -12 
degrees C. A metastable state loses the slight stimulus (impact) from the outside, and it is begun quickly 
however, to solidify the water of such a supercooling condition below 0 degree C, since it is 
thermodynamically more stable to have carried out to solid phase, i.e., ice, and to exist. 
[0008] 

[Embodiment of the Invention] The sake with which it filled up, the object, for example, the paper pack, of 
supercooling, is contained and cooled by the freezer. The control unit is connected to this freezer. By 
inputting into a control unit the time amount which takes out the temperature for [ which is contained by the 
freezer ] supercooling, and the object of a supercooling condition, a cooling pattern is set up so that an object 
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may be in a supercooling condition by .the fetch time amount concerned. 

[0009] By controlling the temperature in a freezer according to the above-mentioned cooling pattern, a 
control unit controls the temperature in *a freezer so that an object will be in a supercooling condition by the 
set-up time amount. In addition, since a metastable state is broken by the impacts (oscillation etc.) from the 
outside, as for the supercooling condition, the oscillating sensor is formed so that this metastable state may 
be held in a freezer. 
[0010] 

[Example] Below, it refers to a drawing and the example of this invention is explained concretely. In addition, 
the object of supercooling explains to an example the sake contained by the paper pack. 
[001 1] Drawing 1 is the block diagram showing the configuration of the supercooling equipment in which one 
example of this invention is shown. In this drawing, a compressor 2 is connected to a freezer 1 and whenever 
[ freezer internal temperature ] can be adjusted now by controlling actuation of this compressor 2. 
[0012] 3 is a control unit which controls the temperature in a freezer automatically, and has control pattern 
database ("database" is only called below) 3b and timer 3c in this equipment whenever [ warehouse internal 
temperature / which has memorized the various control patterns which control the temperature in operation 
part 3a which performs central process, and a freezer ]. The input means 4 and the alarm means 5 of 
inputting the various set points to this control unit 3 have connected. Among these, the input means 4 has 
means 4a which inputs the temperature and the receipt number of a pack (it only considers as a "pack" 
below) which put in sake, means 4b which sets up the time amount which takes out the pack concerned. 
[0013] On the other hand, the temperature sensor 6 which detects the temperature in a freezer, and the sway 
sensor 7 which detects the impact (oscillation) added to a freezer 1 are formed in a freezer 1, and these 
detection results are inputted into said control unit 3. 

[0014] Next, the operating state of the above-mentioned cooling system for supercooling is explained mainly 
using drawin g 2 and said drawin g 1 . 

[0015] The temperature of the pack first set as the object of supercooling on the occasion of cooling and the 
number of a pack are performed using input means 4a. In addition, although it is most exact that pack 
temperature measures the temperature of the sake in a pack directly in this case, since it is actually difficult, 
and the temperature of the environment where the temperature or the pack of the pack itself is arranged is 
measured and this temperature is made into pack temperature, it is enough to measure directly the 
temperature of the sake by which the tray pack was carried out. The number of the pack which is contained 
by the freezer 1 in addition to this temperature is also inputted. Thereby, operation part 3a computes the 
heating value which the whole sake has. 

[0016] On the other hand, numeric values, such as the fetch time amount of these packs (time amount until it 
takes out the pack of the completion of supercooling from cooling initiation), for example, 8 hours, and 10 etc. 
hours, are set up and inputted. Operation part 3a sets up the cooling pattern of a freezer 1 using the data of a 
database 3 based on the pack temperature and the pack number which were these-inputted, and fetch time 
amount. 

[0017] Drawing 3 shows an example of this cooling pattern. The drawing median-line drawing L1 shows the 
ideal curve of the temperature change of the pack contained by the freezer 1. Moreover, a diagram L2 shows 
change whenever [ in the freezer for making it the temperature change of the above-mentioned pack change 
almost along with the ideal curve L1 / warehouse internal temperature ], when the number of the pack 
contained by the freezer 1 is ten pieces. Moreover, L3 shows change whenever [ for meeting the above- 
mentioned ideal curve L1 / freezer internal temperature ], when the number of the pack held in a freezer 1 is 
five pieces. In addition, the pack temperature at the time of being contained by the freezer in drawing is set 
as 20 degrees C, and deltaT is the fetch time amount of a pack. In addition, the temperature which changes 
from the liquid phase to solid phase effectively at the time of drinking when the liquid with which it fills up in 
the pack is sake is [ about ]. -Since it is for 12 to -15 degrees C (it considers as the "object temperature" 
below), the temperature in a freezer is controlled so that a pack serves as this object temperature in fetch 
time amount deltaT. 

[0018] DrawingJ2 j s flow drawing showing the above-mentioned control. In this drawing, the pack number and 
pack temperature are inputted first (S1). Next, fetch time amount of a pack is set up (S2), thereby, a control 
device 3 chooses a control pattern from the data pace 3 whenever [ predetermined warehouse internal 
temperature ] (S3), based on this control pattern, comp RESSA 2 is controlled henceforth (S4), and it adjusts 
whenever [ warehouse internal temperature ]. A temperature sensor 6 inputs into a control device 3 whenever 
[ warehouse internal temperature / which acted as the monitor always or periodically ], and a control device 
amends control of a compressor 2 more to measure this feedback signal and laying temperature (S5). 
Furthermore, it controls so that pack temperature turns into the object temperature by fetch time amount 
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•deltaT. and whenever [ warehouse internal temperature ] is henceforth controlled so that pack temperature 
maintains this object temperature. 

[0019] Drawin g 4 shows the monitor of 3n impact to a pack. That is, if an impact is added to a pack during 
cooling in a freezer 1 f the sake of supercooling may solidify in a freezer. For this reason, a sway sensor 7 (for 
example, accelerometer) detects the impact (oscillation) added to a freezer 1. 

[0020] If an oscillation is first detected with a sway sensor 7 (S6), it is judged whether it is an allowed value, 
i.e., the value of extent which is not transferred to solid phase in the state of supercooling, (S7), and if this 
oscillation is in an allowed value, it will continue measurement further. On the other hand, when it is over the 
allowed value, it judges whether the time amount which measured this oscillation next is after T1 of drawin g 3 
(S8). Incidentally these time relations are altogether judged automatically by the control unit 3 using timer 3c 
in a control unit 3. 

[0021] Since L1 is in the condition used as the temperature which was less than 0 degree C whenever [ pack 
internal temperature ] as shown in drawin g 3 , henceforth [ this time amount T1 ], the sake in a pack may 
transfer time amount T1 to solid phase from the liquid phase by being shocked here. For this reason, in being 
after time amount T1 progress, a control unit emits a signal and emits an alarm (for example, alarm lamp 
burning) with the alarm means 5 (S9). If an alarm is emitted, under one ejection will be opened, for example for 
the pack in a freezer 1, and the means of checking the existence of solidification will be provided. In addition, 
if it is before time amount T1 progress, since it is 0 degree C or more than it, whenever [ pack internal 
temperature ] does not need to emit an alarm. 

[0022] Drawing 5 shows an example of the directions of the sake considered as supercooling with equipment 
[ more than ]. for example, inside of a shop — setting — a visitor — asking — from a freezer 1, the tap of 
ejection and Pack P is cut and the sake pack which is supercooled with the above-mentioned equipment is 
opened. It is in this condition and the sake J in Pack P is poured in with vigor sufficient in the containers 10, 
such as KARAFE, from a little high location. Thereby, it solidifies in an instant by the impact which fell in the 
container 10, and within a container, the sake J1 of the liquid phase turns into the sherbet-like sake J2, and 
can perform very effective production. In addition, it is desirable to also cool a container 10 in this case. 
Moreover, a container 10 uses the thing of transparence so that the condition of solidifying inside with a 
natural thing can be viewed. 

[0023] By making into the supercooling temperature of -14 degrees C sake (15.4 pure rice quality-sake- 
brewed-from-the-finest-rice / addition-alcohol-less/alcoholic concentration) which the artificer distilled, 
when the artificer etc. flowed into the above-mentioned container and examined, he was able to get the very 
good sherbet sake J2. Moreover, since this sherbet-like sake J2 had a fluidity, in this condition, the glass 1 1 
was filled with it and it was sampled. Those [ all ] that sampled got a high feeling of a flavor, and the opinion 
with what also has high salability occupied most, moreover — although it was also expected that the amount 
of [ moisture and ] spirits of wine dissociate, and the taste falls by freezing sake — actual — a sherbet-like 
thing — or although it thawed and returned to the perfect liquid phase, all had the high feeling of a flavor 
same with refrigeration before. This is especially considered to be what also has that large the sake of a test 
objective is the pure rice quality sake brewed from the finest rice only containing a natural alcohol content 
with high compatibility with the molecule of water. 

[0024] In addition, although this application design was explained to the example for sake as an object for 
supercooling, this application is not limited to sake from the first, and if there is an application in the drink and 
pan which do not contain other alcoholic beverages, such as wine, or alcohol, it is above applicable [ this 
application ] also to liquids other than a drink. Moreover, it does not restrict to a paper pack from the 
container peach filled up with a liquid, and although you may be the usual bottle etc., if an impact joins the 
carboy itself before pouring out a liquid, in the case of a carboy, an internal liquid may solidify. In this case, 
since possibility that the volume will expand and a bottle will break by becoming ice is high, from detection of 
safety, a paper pack etc. is desirable. 
[0025] 

[Effect of the Invention] Since it becomes possible to cool a specific liquid in the state of supercooling by 
predetermined time amount, without requiring skill as this invention was explained concretely above, the 
salability of a visitor's drink which carries out without doing the special activity of responding for asking and 
providing etc., and is drunk from the former can be raised for the alcoholic beverage of supercooling. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram showing the configuration of the cooling system for supercooling 
concerning this invention. 

[ Drawin g 2] It is flow drawing showing an example of the cooling operating state of the cooling system for 
supercooling shown in drawing. J - 

[ Drawin g 3] It is the diagram showing the relation between the temperature change in a freezer, and the 
temperature change of a cooling object. 

[ Drawin g 4] It is flow drawing showing the operating state of the alarm means of the cooling system for 
supercooling shown in drawin g 1 . 

[ Drawin g 5] It is the perspective view of the container in which the condition of pouring out the supercooled 
sake is shown. 
[Description of Notations] 

1 Freezer 

2 Compressor 

3 Control Unit 

4 Input Means 

5 Alarm Means 

P The paper pack for sake restoration 
J Sake 

J1 Sake of the liquid phase 

J2 Sake of solid phase (the shape of sherbet) 
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